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Sea Level Change due to Nonlinear Tides in Coastal Region
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Abstract : In coastal region, tidal harmonic constants of semi-diurnal tides and nonlinear tides were collected. The
observed tide data of KHOA were analyzed by a tide harmonic analysis method. In the southwestern coasts and Han
river estuary, nonlinear tides are clearly generated. The generation of tide non-linearity and tide asymmetry is
closely related with tide form factor in Korean coastal zone. Tide non-linearity and asymmetry in Mokpo harbour
have increased by a series of coastal development projects. The increase has caused rise of high water level and drop
of low water level, and increase of tidal range. In Kunsan Outport, tidal range has been declined due to inter-annual
change of nonlinear tides after completion of Samangeum sea-dyke.
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715 vl AT KA bp Qo R A S
T.&(Suh, 1999; Jung, 2011)S o] g-3Fo] ¥ o] g},
A AS5ANE o] gallA Hdsligd wskel disiA] A3t
S 7 AL Qo oo upe} 2B R %HO—M w}i} iUﬂ AHl (Jung, 2014; Kang, 2005; Yoon and Kim, 2012)= %
Tt o] ar, S 2A7E Farshs Asf qllsl O, AEA 53] v]AdE 249 Farst SA el oisiA

o3
>
ANE HlIH Ee zim wa}z Qi, 4ol A F TR AR BA gk 29) B5ARS B8] v
£L =
Al

B2l

1~N 2 s

sheAetelAl 2217} k- e AS QT AR AsielelA M, BRI M, 229
WL Aelels) A0S 2t} B Slork 4 8K Hskung and Jeong, 2013)9 SRl A1
A

o] Z)a1, sliobAo] TEEE Falljt Hrhs 7\7(]—7]— AT A ZAe 23 2415732 HskByun et al., 2004)7F AT

S=
ek Bk 227} Zk(Lee, 1983). < a5 At o) B AFolM= fEuet deteldolA A5E A 3P
2 Qlsk SfbAa 7} 2= Abel|A] WA sk ‘EAEU%(Korea T5 Tt A5 uAY 249 RS Hots
Maritime Institute, 2012; Yoon and Kim, 2012), A7+ a1, B M o] F=5sHl veks HaEakd) kel dtel A
sk} SR QIsiA f-2uhe} A lelod o] M5 WA IS5 FHFEARE] A7 2R skl
skakal Qth(Jung, 2016). 2454 S] W3tz QlalA] Aalit A ZsPdaro] ARhAskE AkebaL, vlxs el ded
AA o] HrbsAdol S7kskaL Qv Ao w delA vt = ZALBISITE B S 28] ZsPre] FFHEE HA o
(Kang, 1996; Kang et al., 2005a; Jang and Kim, 2009). = 7]& 9 (Jung and Jeong, 2013)°l|4 &3t 2F5 o 3=

S-ejubet kel el A nieebEka) fxegke] v e A At 7t S GARL Y] F7 e FHSE A A (KHOA,
gl SJalA A= vjAaE 222 Fare) wishe] disiA 2012~2016)° 529 25, AGTE7 A H A, E53) 4]

*sh o ek 714 A 4~ Bl 5 8 I (Corresponding author: Department of Civil & Environmental Engineering, Hannam University, Daejeon 34430,
Korea, Tel: +82-42-629-7931, Fax: +82-42-629-8366, jungts@hnu.kr)

228



2 54130]

=
EFSIh. w1 0] 1299 A% wgel vl
I

Foll thaliA 24l em, nide 2540 ‘“%‘8}741 u

do &
k2
Sy
>
=
I
bkl
o
fu)
o
>
rlr
E
o
oflt
BN
.11
2
Ly
F
Ao
2
N

38°N

T T T T
125°E 126 °E 127°E 128 °E 129 °E

Fig. 1. Stations of collected tidal harmonic constants.
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Table 1. Tidal deformation in Mokpo

Year  AM,+S,) (em) gM,) AM,+MS,) (cm) gMy
1977 160.0 66.6° 287 277.6°
1985 181.6 53.1° 374 246.9°
1997 190.5 382° 38.0 197.5°

Table 2. Change of low water level, high water level and tidal
range of spring tide due to M,, S,, M, and MS, in Mokpo
(unit: cm)

Tidal  Observed AE.H.W.L.
Year AH.W.L. AL.WL. range (Kang et al., 2006)
1977 - - - -
1985 +21.0 -28.8 +49.8 +23.0
1997 +20.9 -3.2 +24.1 +25.0
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of g3 EAe] AR QA 25 em7t T FeIITRE AT
Azt A = DX S} w3k B A7 Ay 19715
2001714 =2 29 BESARE 43S Byun et al
(2004)°] HFIFx8] 1% o] sl A4 160.6 cm,
ZA| 717474 181.6 eom, HEA] A S 189.3 em®= WS} TH
= Aol AL Zom, vy Rxel dist Ak AL o
Aghe, AF20] X&) S A Q] WalslA] kg 914
of thgt A% Eﬂiﬂi 2 ATAHe} AL dA|gitt o] A
WEZFE Fargelx 1x2] Wahe vidFxe) vy
Z8] Wgle)] oJ8) 2 RS T E FE
M, 328} M, w2712 AU A 55
iﬂl 7131l FA| STk, 18O£—“%E1 O "oz
A o] A AsE A =
tﬁﬁlfé— 43 A3} (Jung, 2014)°] Aé}tﬁ;, T i
Az} hzA AR A3A F 0.9 em7} ST,
3ol 23k 1977AKE] 1997A7k4] 200742 Htaf
&2 5.8 emo|t}. T 7]7F B3 WH ST 2.9 mm/year
(Jung, 2014)& 23l A Ag ek Aajo|ut, whebr Fatslid
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Table 3. Change of low water level, high water level and tidal
range of due to M,, S,, M, and MS, tides in Kunsan Outport
(unit: cm)

Tidal  Observed AE.H.W.L.

Year AH.WL. ALWL. range  (Kang et al., 2006)
1985 - - - -

1996 +0.7 -5.9 +6.6 +2.0

2010 -83 +8.9 -17.2 -

a1, 2006 1290 kRS 2o uS54) o]dE S 7t
sk, o] Ao M, w29 W&} 9)do] FAsH st
3L Qlofa] A3 Ado] X3 Al 2
7R BS54 $A] o] oz QIS Jgko] Eﬂ% 7i£
Helt}, Jung(2014H AA el oJshd, 7 A %
A FET AAHE 1.5 cm, /\H‘{F%HJZ:X%] 742 54
emE S7FEFSILE o) 2 AE FEE] 2, Ak
ol sk AR QA tl27] 12917F 2.2 em
7} F7¥ekaL, thx7] AZ9= 4.4 em sl o, k=
6.6 cm7} S7VI3Ath FAke &l 29 A5A S B4
A7} (Kang et al., 2005a)°l 2JahH, a7 AR QA
28] mﬂﬁ Htaz9)7F ladelM= 5 cm7} Fesraion,
FAalHS | em SHEBIIL, FHAZE 4 om FHEEIGIS
], %‘ﬁix}t 9 em7t S7FsFATE & A2 78} Kang et
al.(20052)2} 139] Wslelli= 2Fgto] 2o)7} gl o) e
& A= LX)t mpeba] ax=9)9h A2 Wst a7)
Z2] Wislel UsHl #E] 9SS gRlg 4= 3tk Al
UPJHPZXH AEE A5 9] WskE 2=t ¥ (Min et

1, 2011)°ll 9J3td, Akl el A M, 22 &2 oF 4
cm 7FAshal, 4 oF 2% Wit 29 ASAYNE
Ae) B, M, %2 AFE 1996 222.1 ecm, 2010
214.1 em©] 12, 942 247} 87259} 83.150]t}. o] Fh
22 8.0 cm, P2 4152 2dly Ayle] oF oufjo|t}, u}
A 1996-E] 20101 Alo] ] Z9wigte] ANkS Ajvla
WzA7F YA Auke 2006\ 129 29854 9xjo)#
o7 11‘__}-@@_ zﬂgi _7|:><4zﬂ- 2= oh;]. :rL/\}q]z‘sl—oﬂ r,H—c‘s} x%il—
§F W= 2 Aol e e sront Wik Qltell 5
AAZ AFHe] U AS bk, 5 BS54 70 4

o 24wy 58 Bo F7440% Ausior & Aol

H~1 m
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R
_m, n\’
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FZK G 0)) 2L B E E2M,8 MS,)e KF 3} 9]
A& EOE 2N BAY 240 FUREE 2AKRE A
¥}, HaoiEaR= Aol 992 cm, A 19.8 em©) AL, H]AE %
Ao A FRaelA F wAelel L, $d skl 43t
5 IS, Ak, XlsliRt sl ellA = wHAEkGITE, o
B ool M, B59F M, E32] X1ZH]7} 0.2 o]8l] o1,

iﬁﬁﬂﬂhﬂ 0.5 01311 el vy FAo] F2 Ay
sk, B3] w23 wAF2s} A BEY 24
o] AR A 0.25 Aol B1AE 2Alo] = A b
BT}, & i—? & T2 24957 02580 & 73F
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